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I Claim: 



1. An imaging device comprising: 
a semiconductor substrate; 

plural light-responsive image elements def inpd in an 
array on said substrate; 

and means for randomly accessing said im^ge elements 
individually or in groups of less than the y^ull plurality 
of elements on said array. 

2. The imaging devicfe of Claim l^wherein said random 
image element accessing/ means includes a plurality of 



first and a pluraLi 



plurality of first: 



pluralityxof second conductors 



ff second conductors traversing said 



array, each individual ito^ae /element or group of image 
elements being associated w^th a respective one of said 



nonductors and a respective one of said 



3. The ima^r^t^oevitJe of Claim 2 wherein said image 
elements each incluae means for photovoltaically producing 
an electrical charpe in response to incident light, and 
storage means/ for storing said charge at said image 
element . 



The imaging device of Claim 3 wherein said image 
elem^rfits each also include means for draining stored 
charge from said charge storage means in response to an 
element resetting signal. 



said chc 
conductor 




The imaging device of Claim wherein said 
imaging element resetting signal is carried upon said 
respective one of said plurality of first or plurality of 
second conductors, and said resetting signal affects said 
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logic gate to switch said stored charge to said conductor 
carrying said analogue voltage level. 

The imaging device^of__^lla43&-^--wII^e image 
furthe£jrRcW3es an amplifier providing an output 
indicative of charge stored in said charge storage 

2> 

The imaging device of Claim *t wherein each image 
element further includes a switch connecting said 
amplifier to a conductor carrying said output signal 
externally of said array. 

9 . The imaging device of Claim 3 wherein #aid 
photovoltaic means includes a junction photodiode^ said 
photodiode including a semiconductor substrate and a 
metallic film forming a metallic inter f ace/with said 
substrate, said metallic film having electrical connection 
with said charge storage means, and saidy^ubstrate having 
electrical connection with a source pc analogue voltage 
allowing excess charge to spill from/said photodiode into 
said substrate and to said sourpe of analogue voltage, 
whereby intense light incident upon said photodiode causes 
excess charge to spill iryco said substrate without 
significant effect of said/4xcess charge upon said charge 
storage means of adjacent image elements in said array. 



10. The imagijat% device of Claim 3 further including 
a pair of decoder/ and a pair of associated latches, each 
decoder and associated latch of said pair of associated 
decoders and /latches respectively being associated with 
one of said/plurality of first conductors and with one of 
said plurality of second conductors, whereby said 
individual image elements or groups of image elements may 
be accessed by supplying a particular address to each of 
sMld pair of decoders. 



11. The imaging device of Claim 10 further including 
a conductor traversing said array and receiving a signal 
indicative of stored charge on a particular charge storage 
device in response to access of a particular image element 

5 or group of image elements via said decoders, said device 
further including an image output buffer associated with 
said particular image element, said image output buffer 
receiving an enabling signal from one of said pairs of 
associated decoders and latches to conduct said stored- 
10 charge, indicative signal externally of said array. 

12. The imaging device of Claim 11 further including 
means for providing a coupling load for said signal 
indicative of stored charge on said particular image 
element, said means providing said 

5 coupling load providing an analogue image output signal. 

13 . The imaging device of Claim 12 wherein said 
means providing said coupling load further includes means 
for dynamic alteration of the coupling or gain between 
said signal indicative of stored charge and said analogue 

5 image output signal. 

14. The imaging device of Claim 12 further including 
digitizing means for receiving said image output signal 
and providing a digital signal indicative of said image 
output signal. 



including a processor sequentially generating addresses of 
image elements or groups of image elements on said array 
to thereby define an imaging area or window on said array. 






r 




storage means and said^j 
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kcond charge storage means . 




The imaging device of Claim ^4 further including 
means for simultaneously closing and opening said switch 
means of each of said plural image elements of said array, 
to thereby store on said second means for storing said 
charge of each of said plural image elements of said array 
a respective charge indicative of a "snap shot" of image. 



8 . The imaging device of Claim 1 further inc 
control cache memory for receiving ^ontrolT^commands for 
said image elements at aJ*±gfT rate, for holding said 
control commands, ^nd^tor providing said control commands 
to said image^ elements at a slower rate on a first-in, 
fjL^t-out basis. 
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19 . An imaging device including an image elemen 
said image element comprising a photovoltaic element/for 
generating electrical charge in response to light ijrcident 
upon said photovoltaic element, a charge stor^e device 
for receiving said generated charge, a logipr gate and a 
first switch c ontr olled by said logic gate/for connecting 
said stored /ChargeVto a charge drain, /an amplifier for 
producing afa output^, signal indicative of said stored 
charge, a second switpn\for connecting said output signal 
to an output conductor, ahd a P^tr of image element reset 
and access \?onductojrs for corvtrolling said logic gate and 
said second sWiteii to alternatively drain charge from said 
charge storage device conduct said output signal to 

said output conduct o 



20. The imaging device of Claim 19 wherein said 
device includes a multitude of substantially similar image 
elements arranged in an array, each image element or group 
of sucb^ image elements including respective pairs of 
5 access conductors which in said array are associated with 
oi>£ another in accord with a geometry of said array, each 
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image element or group of such image elements being 
connected with a respective output conductor. 

21. The imaging device of Claim 2 0 further including 
means for receiving a series of output signals /from a 
series of said image elements in said array /and for 
producing in response thereto a series of analogue signals 
5 indicative of said output signals. 



22. Th,^ iidaging device of Claim 2fl additionally 
including dfgitizting^ means for receiving said series of 
analogue signals andK for producing a /stream of digital 
signals indicative thereof. 

23. The imaging device of /claim 20 wherein said 
array is I of rectangular COTficmration with said image 
elements in aligned rows and columns, said access 
conductors Veing arranged in a rectangular grid. 
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24. The imaging deviofe of Claim 23 further including 
a column access decoder /for receiving a digital column 
address and producing ar column select output in response 
thereto, a column select latch for receiving said column 
select output and holding a latched column select output 
communicating with a particular one of the access 
conductors of said array, said device further including a 
digital row access decoder receiving a digital row address 
and producing/a row select output in response thereto, a 
row select latch for receiving said row select output and 
holding a ^latched row select output communicating with a 
particular one of the access conductors of said array. 



The imaging device of Claim 19 further including 
another charge storage device, and a third switch 
interposed between said charge storage device and said 
lother charge storage device. 



0 
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26. The imaging device of Claim 25 wherein saic 
another charge storage device is included in sa,£d 
amplifier. 
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27. The imaging device of Claim 22 further including 
means for draining excess charge from said storage^ device, 
said draining means including a semiconductor/ substrate 
upon which said photovoltaic element is defined, and 
conductor means establishing a reference analogue 

voltage level in said semiconductor substrg/ce proximate to 
said photovoltaic element. 



28./ The imagin 
an analogue output 
amplifier is coupled 
the coupling of said 



^device of Claim &2> further including 
:er providing/ a load to which said 
ind means for selectively varying 
amplifier to said load. 



29. \ The imacfing devic^ of Claim 28 wherein said 
means for selectively varying the coupling of said 
amplifier wttn said loacx includes said output buffer 
defining a voltage folloyer circuit, and means for biasing 
5 said voltage follower jsircuit. 



30. The imaging device of Claim 19 wherein said 
device includes an array of plural image elements each 
substantially similar to said image element. 

31. Th9< imaging device of Claim 3 0 further including 
processor mfeans for individually accessing a selected one 
of said nlural image elements. 



The imaging device of Claim 31 wherein said 
imaging device further includes an analogue-to-digital 
converter receiving an output signal from said output 
iffer and providing a digital signal indicative thereof. 
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33. ^^he-^maging device of Claim 24 further includinc 
a control cache memory for receiving at a f irst^artesaid 
digitacl columnsi^address and said digo^air^ow address, for 
holding said siddre^ses, and^for^providing said addresses 
at aVsecoiva rate^lowe^r than said first rate and on a 
first- in *_-£if r st-out basis to said column access decoder 
'row access decoder, respectively. 



34. A method of providing an image of a scene, said 
method comprising/ 

providing an image' element including a photpv<51taic 
element which 
light flux incide 
storing eie 
element at said 

connecting ^aid stq 
only in response ^:o 
element. 




pho t ovo 1 ta ic 



jrge to an output device 
:ion signal to said image 



The method of Claim 3 4 further including the 
:eps of providing an output amplifier at said image 
^element as part of said output device. 

The method of Claim 3 5 wherein said_ 
said output^aj&uaXA^ief^^^ providing a 

image element, and using said stored 
to control an output voltage signal by controlling 
conductance of said transistor. 

yh. The method of Claim 3-6 further including the 
steps of providing a switch in series with said first- 
recited transistor, and turning said switch on to conduct 
said output voltage signal externally of said image 
element. 




x1 



The method of Claim -3^7 further including the 
step of using another transistor as said switch. 





# 
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The method of Claim further including the 

steps of using, a logic gate at said image element to 
receive said interrogation signal and control said switch. 



40. The method of Claim 34_fu£the* — inulu< Ting r ~~the 
eps of providingj^va^t^r^onriecting said stored charge 
to a reference voltage level, and closing said switch 
*trtJmentarily to reset said image element. 

«4-±. The method of Claim 4rQ including the further 
steps of allowing a predetermined integration time to pass 
after resetting of said image element, and subsequently to 
said integration time interrogating said image element by 
providing said interrogation signal thereto in order to 
obtain time-integrated image information from said image 
element via said output device. 

42. The method of Claim 34 including the furthi 
steps of providing an array of plural image elemgnt^ each 
substantially identical with said first^^cited image 
element, and providing said interrogation signal only to 
selected ones of said image elemerf6s in said array. 



43. The method^*! Claim 34 including the further 
steps of providxjjg^ an array of plural image elements each 
substantially^identical with said first-recited image 
element and simultaneously storing charge at each of 
said>0lural image elements to provide a snap shot of said 
:ene. 



-4^ . 



The method of Claim 4-3 further including the 
steps of providing a switch at each of said plural image 
elements which resets said image element by draining 
stored charge therefrom when closed, and simultaneously 
closing each of said charge-drainage switches at each of 
said image elements of said array to prepare said image 
array for said snap shot charge storage. 





45. The method^j^f^J^la^ — iriCTuciing the 
step_gf_jisi4ig^-«--^^ to provide said interrogation 
signal to said image element. 

<4r6r. The method of Claim -45 further including the 
steps of using said processor to alter an output 
amplification level of said output device in preparation 
for connection of said stored charge thereto. 

47. The method of Claim 34 further includj 
defining said photovoltaic element on a semiconductor 
ubstrate, providing a conductor traver§jing^said substrate 
proximate to said photovoltaj^^element, carrying a 
reference voltage level orj^axd conductor, and using said 
conductor to colleot^excess charge spilling from said 
image elementirT response to an excessive level of light 
flux ii^eiclent thereon, thereby to prevent said 
Svoltaic element from spilling excess charge across 
said substrate. 



OS* 
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The method of Claim 4*5 further including the 
step of providing a control cache in association with said 
processor, using said control cache to receive at a first 
rate control commands for said processor, using said 
control cache to hold said control commands, and feeding 
said control commands from said cache to said processor at 
a second slower rate on a first-in, first out basis. 



An imaging device having an image element, s* 

electric charge 



irnag^ element comprising: 

a phototesponsive element providi 



response toXincident light fj 

a ^dnarge storages-element receiving and storing 
electric charge^frdm said photoresponsive element, 

a jjadcn control element interposed between said 
Toresponsive element and said storage element, 
a charge drainage switch when closed connecting said 
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10 charge storage element to a charge drain therefor, 

a logic gate controlling said charge drainage switch, 
an output amplifier providing an output voltage/level 

indicative of charge stored on said charge /storage 

element , and 

15 an output switch when closed connect ing/said output 

voltage ljevel^s^o an output signal conductors 

^ging device of Clainr 49 wherein said 
includes another charge storage 
said first-recited charge storage 
pre charge therefrom, and another 
said first-recited charge 
& said another charge storage element to 
said another charge storage element from 
hsive element. 




een 
anothfi 



said photo 



51. The imaging device of Claim 49 further including 
an array of plural/ imaging elements each of which is 
substantially simliar to said image element. 

52. The ifnaging device of Claim 51 further including 
means for randomly accessing each of said imaging elements 
in said arz^y. 



53<. The imaging device of Claim 52 wherein said 
5 random accessing means includes a microprocessor 
identifying each of said plural imaging elements 
idividually . 



